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� This study showed, in patients with gastric cancer, that laparoscopic gastrectomy is the safe and facilitative skill and is the safe and same result on the
oncological aspect, by comparing open gastrectomy.
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a b s t r a c t

Purpose: This study examined the safety and facilitative aspects of laparoscopic gastrectomy, with
respect to clinicopathologic factors and complications in patients with gastric cancer, in comparison with
open gastrectomy. The study also compared the safety of laparoscopic gastrectomy, with respect to the 5-
year survival rate and recurrence in terms of the oncologic results, with that of open gastrectomy.
Methods: This retrospective study included 424 patients with gastric cancer who had undergone gas-
trectomy at Busan Paik Hospital, Inje University, over a 5-year period from January 2010 to December
2014. The gastric cancer database, comprising data collected from the patients' medical records, was
examined for the analysis of clinicopathologic factors, complications, survival rates, and recurrence.
Results: Of the 424 patients, 146 underwent laparoscopic gastrectomy and 278 underwent open gas-
trectomy. Differences were observed between laparoscopic and open gastrectomy with respect to clin-
icopathologic features such as tumor size, number of harvested lymph nodes, differentiation, T stage, N
stage, TNM stage, lymphatic invasion, vascular invasion, and perineural invasion. The complication rates
of laparoscopic and open gastrectomy were 4.8% and 4.3%, respectively, and the recurrence rates were
3.4% and 11.5%, respectively. The 5-year overall survival rates (OSRs) of laparoscopic and open gastrec-
tomy were 90.5% and 85.9%, respectively, and the 5-year disease-free survival rates (DFSRs) were 90.2%
and 75.6%, respectively, with significant differences. The 5-year OSRs of laparoscopic and open gas-
trectomy for stage I disease were 96.6% and 96.9%, respectively, those for stage II disease were 44.4% and
97.7%, respectively, and those for stage III disease were 75.0% and 61.7%, respectively. The 5-year DFSRs of
laparoscopic and open gastrectomy for stage I disease were 95.4% and 96.9%, respectively, those for stage
II disease were 60.6% and 84.9%, respectively, and those for stage III disease were 64.3% and 40.1%,
respectively, with no significant difference.
Conclusion: This study showed that laparoscopic gastrectomy is a safe and beneficial modality compared
with open gastrectomy in patients with gastric cancer. In terms of the oncologic results, laparoscopic
gastrectomy is also considered safe and provides the same results as open gastrectomy.

© 2016 IJS Publishing Group Ltd. Published by Elsevier Ltd. All rights reserved.

1. Introduction

A highly effective national health examination drive and ad-
vances in diagnostic techniques have facilitated the detection of
early gastric cancer (EGC), raising its prevalence from 24.8% to 57.6%
over the last 20 years in the Republic of Korea [1]. Open abdominal
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gastrectomy and D2 lymphadenectomywere previously recognized
as the only treatments for gastric cancer. However, as the number of
EGC diagnoses has increased, the treatment approach has shifted
toward various minimally invasive methods, such as endoscopic
mucosal resection, endoscopic submucosal dissection, and laparo-
scopic gastrectomy [2].

Of these methods, laparoscopic gastrectomy has shown effec-
tiveness similar to that of conventional abdominal gastrectomy, due
to advances in surgical equipment and the enhanced expertise of
laparoscopic surgeons. Furthermore, owing to advantages such as
reduced pain, early recovery, cosmetic effect, and improved quality
of life secondary to a short operative time, this surgical modality is
becoming accepted as the treatment of choice for EGC, as opposed
to open abdominal gastrectomy [3e6]. Various reports have sug-
gested that laparoscopic gastrectomy is now the standard treat-
ment for EGC along with open abdominal gastrectomy, due to the
high level of safety and operative suitability of laparoscopic gas-
trectomy for EGC in comparison with open abdominal gastrectomy
[5,7e9], and that the performance of laparoscopic gastrectomy
concurrently with D2 lymphadenectomy is safe and easy [9e15,22].
With respect to the oncologic results, some clinicians have reported
that laparoscopic gastrectomy is safe and provides results similar to
those of open abdominal gastrectomy [5,16e28]. Based on these
studies, prospective multicenter randomized controlled trials were
conducted in Japan [31,32], The Netherlands [33], and the Republic
of Korea [29,30]. In this study, a general surgeon with somewhat
less experience in gastrectomy conducted a comparative analysis of
the clinicopathologic factors and complications of patients who had
been diagnosed with gastric cancer and had undergone open
abdominal or laparoscopic gastrectomy. The investigation also
attempted to evaluate the surgical safety and technical validity of
these two operative modalities. Furthermore, the study also
examined the safety of these two methods with regard to the
oncologic aspect by comparing 5-year survival rates and recurrence
of gastric cancer.

2. Methods

2.1. Subjects

This retrospective study targeted 474 patients with gastric
cancer who had undergone gastrectomy performed by a general
surgeon at the Busan Paik Hospital, Inje University, over a 5-year
period from January 2010 to December 2014. Of the total number
of patients, 46 patients who had stage IV disease at the time of
surgery, 3 patients who had begun neoadjuvant chemotherapy
before surgery, and 1 patient who expired due to myocardial
infarction after surgery were excluded from the study. The gastric
cancer database, which contained the patients' medical records,
was investigated retrospectively to enable analysis of the clinico-
pathologic characteristics of these subjects. The 7th edition of the
American Joint Committee on Cancer's guidelines was utilized for
the TNM staging of gastric cancer in these patients [34].

The Institutional Review Board of Busan Paik Hospital, Inje
University, approved this study (no. 15-0066).

2.2. Preoperative assessment and surgical method selection

Gastric cancer was diagnosed via gastroduodenal endoscopy at
the Department of Digestive Medicine in our hospital or another
local hospital. Endoscopic ultrasonography, abdominopelvic
computed tomography (CT), and positron emission tomography
(PET) were used to determine the clinical TNM staging and surgical
method (laparoscopic or open abdominal gastrectomy). The indi-
cation for laparoscopic gastrectomy was restricted to cases with

TNM stage cT1N0M0 or cT2N0M0. Consent was obtained after each
patient had been sufficiently informed of the advantages and dis-
advantages of both surgical approaches. The final decision
regarding the surgical approach reflected the patient's personal
opinion. For patients with TNM stages other than those indicated
above, and who strongly desired laparoscopic gastrectomy despite
the strong recommendation of open abdominal gastrectomy,
laparoscopic gastrectomy was performed out of respect for the
patients' opinions.

2.3. Chemotherapy and testing for gastric cancer recurrence

Chemotherapy was not carried out for patients with stage I
disease who had undergone gastrectomy. Fluorouracil (doxi-
fluridine®) was administered to patients with stages II and III dis-
ease; however, 2013 titanium silicalite-1 or a combination of
capecitabine and oxaliplatin (XELOX) was administered in some
cases after consideration of each patient's general condition and
metastasis to the lymph nodes. Chemotherapy was started 4e6
weeks after surgery, after the patient's general condition had been
evaluated.

Recurrence studies, such as blood tests including tumor
markers, chest X-rays, and abdominal CT, were conducted every 6
months, and gastroduodenal endoscopy was performed once a
year. PET was carried out at regular follow-up observation exami-
nations for recurrent cases and cases with symptoms indicative of
recurrence, such as ascites, despite the lack of findings of recur-
rence in other tests during regular follow-up examinations.

The disease-free survival rate (DFSR) was calculated to the
endpoint of local recurrence or distant metastasis of gastric cancer.
The overall survival rate (OSR) was calculated to the endpoint of
death due to gastric cancer.

2.4. Statistical analysis

SPSS version 19 (IBM Corp., Armonk, NY, USA) was used for
statistical analysis. The independent-samples t-test and Man-
neWhitney U test were used for continuous variables, and the chi-
squared test was used to analyze categorical data. The
KaplaneMeier estimator was used to analyze survival curves, and
the log-rank test was used to compare the survival distributions (or
rates) of corresponding groups. P values < 0.05 were considered to
be statistically significant in all cases.

3. Results

3.1. Subjects' clinical characteristics

Of the 424 patients enrolled in the study, 146 underwent lapa-
roscopic gastrectomy and 278 underwent open abdominal gas-
trectomy (Table 1). Laparoscopic gastrectomy was converted to
open abdominal gastrectomy in four cases: one case of splenic ar-
tery damage, two cases of adhesion secondary to previous
duodenal ulcers that developed during treatment, and one case of
adhesion (following repeated pancreatitis due to excessive alcohol
consumption).

Among patients who underwent laparoscopic gastrectomy, the
male:female ratio was approximately 1.7:1. Subtotal gastrectomy
was performed in 133 cases, total gastrectomy was performed in 12
cases, and proximal gastrectomy was performed in 1 case. The
mean tumor size was 22.2 mm, and the mean number of dissected
lymph nodes was 35.6. Eighty-four cases showed well-
differentiated or moderately differentiated adenocarcinoma, and
62 cases had poorly differentiated adenocarcinoma and signet ring
cell carcinoma. The T stage, was T1 in 122 cases, T2 in 10 cases, T3 in
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